Immunotitration analysis of cytosolic acetoacetyl-coenzyme A thiolase activity in human fibroblasts.
There are five known thiolases in human fibroblasts, and all but mitochondrial trifunctional protein (TFP) have thiolase activity toward acetoacetyl-CoA (AACoA). We investigated the contribution of mitochondrial acetoacetyl-CoA thiolase (AACoAT) (T2), cytosolic AACoAT (CT), and mitochondrial 3-ketoacyl-CoA thiolase (T1) to the total AACoAT activity in control human fibroblasts. Immunotitration of AACoAT activity with antibodies against T2, CT, or T1 was carried out in control fibroblasts, with the following results. In the case of AACoAT activity in the absence of potassium ion, 26-38%, 40-47%, and 11-20% of the total activity derived from CT, T1, and T2, respectively. The residual 6-9% total activity was not immunotitrated when three antibodies were used in combination. Hence, the contribution of peroxisomal 3-ketoacyl-CoA thiolase to the total AACoAT activity in the absence of potassium ion was at least less than 6-9%. Because the normal range of total AACoAT activity is relatively wide, it is difficult to evaluate CT defects based on a decrease of total AACoAT activity. Immunotitration with anti-CT antibody in six control fibroblasts revealed that CT activity ranges between 1.3 and 2.4 nmol/min/mg of protein. Immunotitration proved to be an accurate method to evaluate CT activity. The two cell lines from patients with CT deficiency have become extinct.